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1 . (Currently Amended) A lubricating composition comprising: 

(a) a major portion of an oil of lubricating viscosity; and 

(b) about 0.1 to 10 percent by mass of an antiwear additive comprising: 

(1) an organo borate ester composition formed by reacting about 1 mole fatty oil 
and about 1.8 moles diethanolamine followed bv subsequent reaction with boric acid 
wherein the boron content of the orpano borate ester composition is between 0.8 and 1 .2 
wt. % and, wherein the amount of organo borate ester in the lubricating composition is 
less than about 1 .0 percent by mass; and 

(2) one or more components selected from the group consisting of : 

(i) aJ,3,4-thiadiazole compounds of th e formula (I); 



N— — N 




w herein R and R- 3 - arc independently s elected from hydrogen and G^-threalfe yl or hydrog Oftr£+. 
22 olkyl groups, tcrp enc re s idue and maloic acid residue of the formula: 







o 




V 


o 
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ft»d^-ftftd4t * represent allcyl and cyclOQlkyl groups, R or R 1 and either R*-re 
R* may be hydrogen compound comprising butanedioic acid f(4.5-dihvdro-5-thioxo- 
13,4-thiad iazol-2-vl)thio-bis{2-ethvl hexvll ester, wherein the ratio of organo borate ester 
to the 1, 3, 4- thiadiazole compound is 1:3 to 15:1 

(ii) a_bisdithiocarbamate compounds of the formula (II): 

R 4 R 6 



^5^ ^ ^N^ 

r s> y * Y Rr — m 

s s 

wherein R;VRVRV**d-ft 7 are aliphatic hydrocarbyl groupg having 1 to 13 carbon atoms an d R* 
t o an alkylcnc group having 1 to 8 oarbon atoma , compound comprising methylene bis 
fdibutyldithiocarbamate), wherein the ratio of organo borate ester: bisdithiocarbamate is 1:6 to 
15:1; 

(Hi) dithiocarbamates-p f th e formula (HI): 



R 9 

(ill) 



wherein R»-and-R w - repre s e n t alkyl groupa ha vi ng 1 to 8 carbon atomj, M t cp resenfr 
metel j of the period ic g rou pn I1A, IIIA, VA, VIA, IB, IIB, VID, VIII and-a ga it moiet y 
formed f r om an amine of the formula: 
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R 11 



R^VR^-ted-R 4 * being independently Delected from hydrogen and aliphatio groups having 
1 to 1 8 carbon atoms and n i s the valence of M; 
or the fo r mula (IV): 



FX 
R 5 





(IV) 



R 7 



X-S or O 



w her e R^VRVettd-R* ore aliphatic hydroenrbyl group s having 1 to 13 ca rbon 
et oma and R *4 fl on olkylcnc group having 1 to 8 carbon atoms; compound 
comprising molybdenum dialkvldithiocarbamate or zinc dialkvldithiocarbamate. 
wherein the ratio of organo borate ester: dithiocarbamate i$ 1:15 to 15:1 
(iv) ph o sphorodithioatoo of the formula (V); 

X 1 




w h e rein X *-f*ndrX * arc independently oclccted from S and O, R^ ^d-R ^rcprc a cTrt 
h y drogen and alkyl groupa hav in g 1 to 22 carbon atonu, Mxoprcocnta motala of the 
perio di c group s 1IA, HIA, VA, VIA, ID , IIP, VHVVII1 and a aa k moioty form ed from art 
a mine of the formula! 
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R^rft^-aftd-R** being independently selected from hydr o gen and aliphatic groups having 
1 to 18 carbon atoma - and n i s the valence of M a phosphorodithioate compound 
comprisin g primary alkvl zincdithiophosphate. w herein the ratio of organo borate ester: 
phosphorodithioate is 1:15 to 15:1; and 

(v) phosphorodithioate esters of the formula (VI): 



O 




wherein R»-&*fBp 7 &&R P may be th e o amc or differe nt and a r c aolcctcd from 
Qlkyl groups having 1 to 8 carbon atom* compound comprising dialkvl 
dithiophosphate. wherein the ratio of organo borte ester: phosphorodithioate ester 
is 1:15 to 15:1; and 

(vi) a non-sulfur molybdenum additive prepared by reacting (a) about 1.0 
mole of fatty oil having 12 or more carbon atoms, (b) about 1.0 to 2.5 moles 
diethanolamine and (c) a molybdenum source, wherein the ratio of organo borate 
ester; non sulfur molybdenum additive is \ ; 1 5 to 1 5 : 1 . 

(Cancelled) 
(Cancelled) 
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4. (Cancelled) 

5. (Cancelled) 

6. (Currently Amended) The composition of claim 13-, wherein component (2) comprises 
(iii) the dithiocarbamates. 

7. (Previously Presented) The composition of claim 1, wherein the ratio of component (1) to 
component (2) is about 2:1 to 1:1. 

8. (Currently Amended) The composition of claim 1_3, wherein component (2) comprises 
(ii) the bisdithiocarbamates. 

9. (Original) The composition of claim 8, wherein the ratio is about 1:4 to 9:1. 

1 0. (Original) The composition of claim 3, wherein component (2) comprises (iv) the 
phosphorodithioates. 

1 1 . (Original) The composition of claim 3, wherein component (2) comprises (v) 
phosphorodithioate esters. 

12. (Original) The composition of claim 3, wherein component (2) comprises the non-sulfur 
molybdenum additive of (vi). 

13. (Original) The composition of claim 12, wherein the ratio is about 1:1 to 3:1. 
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14. (Original) The composition of claim 3, wherein component (2) comprises (i) the 
thiadiazoles. 

1 5. (Original) The composition of claim 14, wherein the ratio is about 3:7 to 0:1 . 

16. (Cancelled) 

17. (Cancelled) 

1 8. (Currently Amended) A method for providing increased antiwear protection to an engine, 
Said method comprising the step of using a lubricating composition comprising 

(a) a major portion of an oil of lubricating viscosity; and 

(b) about 0.1 to 10 percent by mass of an antiwear additive comprising: 

(1) an organo borate ester composition formed bv reacting about 1 mole fattv oi| 
and about 1.8 moles diethanolamine followed by subsequent reaction with boric acid, 
wherein the boron content of the organo borate ester composition is between 0.8 and 1 .2 
wt. % and , wherein the amount of organo borate ester in the lubricating composition is 
less than, about 1.0 percent by mass; and 



wherein R and R ' ore independently selected from hy d rogen and G^ - th i oalkyl or hydrogen, 



(2) one or more components selected from the group consisting of : 
(0 a^l^^-thiadiazole compounds of the formula (I): 



N- 



N 





ono residue and maleic acid residue of the formul a? 
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o 




V 


— R 3 

T 

O 



ftft4^^-ftftd4t ? f epr e sent G^alkyl ond -G ^ oycloalkyl group s , R or R ± and cither 
R * may be hydrogen , compound comprising butanedioic acid f(4.5-dihvdro-5-thioxo- 
L3.4-thiad iazol-2-vlMhio-bis('2-ethvl hexvH ester. wherein the ratio of organo borate ester 
to the 1, 3, 4 - thiadiazole compound is 1:3 to 15:1 

(ii) abisdithiocarbamate compounds of the formula (II): 

S S 

wh e rein R VRVRVftftd-R * arc aliphatic hydrocarbyl groups having 1 to 13 carbon atoms and R * 
io on alkylono group having I to 8 carbon atoms , compound comprising methylene bis 
(dibutvldithiocarbamateVwherein the ratio of organo borate ester: bisdithiocarbamate is 1 :6 to 
15:1; 

(iii) dithiocarbamates of tho f ormula (III): 
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wherein R° -ftn£^*° represent alkyl groups having 1 to 8 carbon Qtoma, M roproocnts 
metal s of the periodic gro u p s I1A, IIIA, VA, VIA, IB, IIB 3 VIB, VI I I and a g ait moiety 
form e d from on amine of the formul af 




R*VR^ and r 4 4 being independently select e d from hydrogen and aliphatic gro ups-having 
1 to 18 carbon atoms and n io tho valence of M; 
or the formula (IV): 




0<X V 



X = S or O 



(IV) 



where R VftVft 6 , and R 7 are aliphatic hyd roearf: 
atoms and R 8 is on alkylenc group having 1 to 8 carbon atom s : compound 
comprising molybdenum dialkvldithiocarbamate or zinc dialkvldithiocarbamate. 
wherein the ratio of organo borate ester: dithiocarbamate is 1 :15 to 15:1 
(iv) phosphorodithio ato s of tho formula (V): 
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X 1 



-R" q- 



*2_ 



R 15 



-M^J 00 



wherein X* -aaid-X a ar e independently select e d from S and O, R w -and-R^~reprc9ertt 

periodic groups IIA, 1I1A, VA, VIA, IB, IIB, VIB, VIII and a oak -moie ty formed from on 
amino of t he formula: 



R16 . 



R 17 " 



- R 1B 



ft^H^-ftfld-j^ 4 * being independently select e d from hydrogen and aliphatic groups having 
1 to 1 8 carbon atoms and n ia the valence of M . a phosphorodithioate compound 
comprising primary alkvl zincdithiophosphate. w herein the ratio of organo borate ester: 
phosphorodithioate is 1:15 to 15:1; and 

(v) phosphorodithioate esters of the formula (VI): 



& 




O— R2 1 



R 20 " 




O R 22 
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wh e r e in R^VR^fR**, and R M may be the game or different and ore Detected from 
alkvl group s having 1 to 8 carbon atoms; compound comprising dialkvl 
dithiophosphate, wherein the ratio of organo borte ester: phosphorodithioate ester 
is 1:15 to 15:1; and 

(vi) a non-sulfur molybdenum additive prepared by reacting (a) about 1 .0 
mole of fatty oil having 12 or more carbon atoms, (b) about 1 .0 to 2.5 moles 
diethanolamine and (c) a molybdenum source, wherein the ratio of organo borate 
ester: non sulfur molybdenum additive is 1:15 to 15:1. 
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